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PURPOSE: To measure the thickness of a layer in a non-contact 
state by measuring the distance between a nonconductive material 
layer and the surface of a carrier by using an optical sensor and an 
eddy current sensor as first and second distance sensors, 
respectively. 

CONSTITUTION: A first distance sensor is composed of a laser 
emitting unit 31 and a laser receiving unit 32 and a second distance 
sensor is composed of an eddy current sensor 33. The unit 31 emits 
a laser beam upon a measuring point on a surface to be measured 
and the unit 32 detects the reflected light of the laser light from the 
point. The units 31 and 32 measure the distance a1 between a 
sensor unit 3 and the surface of the nonconductive layer 2 of a 
coating section and the sensor 33 measures the distance a2 
between the unit 3 and the surface of a carrier 1 . The measured 
distances a1 and a2 are inputted to a computer 5 through actuating 
and judgement units 6 and 4. The computer 5 calculates the 
difference (d) between the distances a1 and a2 and the thickness 
(d) of the layer 2 is displayed on a displaying unit 7. Therefor, the 
thickness of the coating film can be measured in a non -contact 
state. 

COPYRIGHT: (C)1991,JPO 
DE FR GB ITSE 

Show 4 known family members 
DERABS G90-377154 



©Int. CI.' 

G 01 B 21/08 



©a*S4#i*ff(JP) ® * ft til H & N 

&m&ffr2;m (a) ¥3-202710 
mm^- it wsa#^ @&§a ¥« 3 m mi ) 9 ^ 4 b 



7907-2 F 



CSlff* *K# !f*>SlO» 8 (i6l) 



©ft m ¥2-87632 
@i£ SI ¥2(1990)4^ 3 B 
@1989^6fll2B@ffi K-f 7(DE)®P3919131.1 



©IS 

<S>di 



r* K-f vayflfcWS, 3100 tvu- *-^t>, U7' 

11 

^ f_7i7|.x7 7=1- K-f ya^^fOH, 3104 -7> 'j ./-fx;/ 
x> h t"y 



7x> +jy 9 — 

h $ 7 h -<£/ J-U V 
^ -f ;u ^7 "jy 9~ 
Oft S A #s± W * $ «t4* 

ft»Ittt < 

!B ffl * 

1. JIB©*** 

2. #&=»*©I5H 

1. * ♦ 9 TlCEi 3 ttfc #***«•©#**© 

jb©w* 4 ass* ks^-c, 

T, &± >■* 3-- v Hi, -fey-tra^.? httt-fc 

©SHI <a 1 )*M«r«*Hr>'**ai, *>- 
ti-» hiKtxtas, Hc»r4ME++ 
') TOSHiOH©* 2 ©Eft <a,)*»Sr4 

* 2 -ts ft lOEHsv-tf-ai, hi, 
ME* 1 ©Elt i JB 2 ©EHti©H©« ( d ) 

* ft til T 5 c t IC J: 0 ■ © J* 3 * S 1- 4 * ft t , 

2. » r i*H**T?*fie*n, * 1 * y* 
¥ftl*3t¥* tt (J, * 2 *y*¥ttiii* 

v 4 tt 4 c. £ *** £ r 5 H»»*© 
ISfflSf 1 3Ett©JSiI. 



3. jt^-b VtMi 3 ft.ft«S-lr 5 C £ 

4 fcf*»#©Bffl3B 2 SEC0SK. 

4. +♦ 'J ti* **«tt© 
wi|sni**«iBe«©±cft«*nfc7'5x^ v ? 

-e * 4 d t t r 4 ©ISHSt 1 5E 

«©«H. 

5. T±CEB*tiA:**«tt©ttW© 
IB ©J* * * fflS-f 4 * m £S IS 1= is if 4 

tytasr Ht, t>ti'*» »•£»*>'■*• a 
-? HCffi-f 4S9E]B©«Ii£©H®Sin ©Eft 
(a,)*aiS1-4» 1* ^tc^fti, txti- 
r h£KHsl"!Ci-r H:Bt««lE*+ 'J T© 
«B£©M©* 2 ©Eft (a,)*«|Sf5JI2* 
v-fr^fti***, K* 2 * 

IKKMSaBlilDEJB 1 ©Eft . 
£*2©E«£©M©» <d) i*tiitZZ.£iZ 

j: o jb © m * <■ » s r 4 * a * £ e t> © t? * o ^ 



(c)±E8k»M-C»«Lfct(Jll*»#-rfi, ftft 

6. SB CDS 1 * 
MEftBtott*** y*MC J; OS* CDE«*«I£ 

cOSBlO^fBJ: 0 g IE PI rffl* ©£)»##¥ 

8. *+yr±i=EB3nfc*»Btt0tt»© 
rat s ©astir -3 #£r* -?r. inebcsb 

ii> * + 'J Tftc;SlCSt5tyta-y h * 
iU Btytai/f li, > <h & 

* v * a i h lcB1"5ffiEB©*B4 0H©JB 



»RI¥3-202710 (2) 

lOEtt ( a ,) SS 1 * vtffti, * 

y * a - „ ^KtytJiy h KB* 4 ME* 
* V TOaBiOHO* 2 OffiHt (a a )*S3Sr 
6m2*><r*&ti&*. KKKNCEEttlt 
EJB 1 OEM&oneDft (d) 

(U r 6 c 4 k J: o * © * * * « * r s * ft * * & 

(a) -fe y a - h*JB2*y*#RKJ:D* + 
•J TfrSBrJEEIKDttB^ fc i U 

(b) * + 'J Tfr SiffttEaottBlCiJ^r* SI 
■fe>tfa*fiiLTs -fey-ya-v hig-fey 
*a-v h KE1" 4#**1t0JB0&®<!: <DM<D 
Eft (a,)*««t*cttmit*, fflS^S 

3. ft 9! <di* attain 

*»!Stt++ f J r±K«E3nfc*«IEtt0tt 
«©■ o IP «**B KB 

U #(ctt«l*J6BlHs y*a- v h^Iiti 



Tfr«Kji«ffl*4ilE«ttE;Sfcs VLtffhx 
scuts.- 

-3 * cd M * K J: 0 B O IP $ *< * s $ n 5 ft *f *4 r 

ovarii. «ffl$n5»»**«Lr«^tt« 
a^a^tta ur bowsaws* *n 

6ntl>4. L*Ltt#£. fl*tt KJ:4E£:& 

tftt&tt^£^-5*A#*4. COSScK 
cfc4«5£«*li, R<fcr4C<!:#*S»4. flt 

*n4tt*»*aai-4*«K*t< tt#-r*±^ 

3 iaatfiA So 



lie, 2 ocDEttcDSI^^^jScDiP* *fc£T 

N£3tu y^ tSiPKiOttl**®* 

teur* * y* i#ft&0«E<t0Eist#«« 
$ns 0 ccD#tti*»3£r*£WiBi;:*>*: -?rs 
• EKE* 4* y*<DttB*iEStK-SE» Lte 
tftilitt Stttr^i ^ -5 E*ttfcA*<* 4 0 

«*0E 4 #ifcri*±E0J: -5 

r*tK ^afiiSi: J: SfflSSS^^f * 

wCDJ: i ttfta*fl»f4fca«=* *EEk:J: 



-66- 



nif . + ♦ 'J T±cBB*nfc*»«tt©tt«© 
■ ©Jt3*fl£* 6£ttttJt3fl£BBK*(r'T* 

8^tii7 H4 * -fey^a^y I- £ I* Hs y * 
-x~? HCffi1-*lt9BJB©«®£©lffl©» 1 ©E 
Id <a,)*j|«1-*»l*:/**ft±, -fey^a 
~ 7 hiRt^a^v kc ® f 5 1SE 4 + 9 r 
©*®£©!HI©SB 2 ©ElK Ua)*SJ£-f S£2 
■fe y t^fti MB* v hi, M 

RXl©Eft (ai)4»20E« (a a )£©lffl© 
SCiiC^OH©!** (d) *SSt 

So 

»St5tvirj-7 Sd<hl;:<J:»3# 

So -55 ©E*t* >ir li-etii, #S|*tt©B© 
*«£©ra©£B**STSfc»ICi»flt* tu fife 
£©-fcyiM**ni* #**JB© + + »J T£©E 



ftfH¥3-202710 (3) 

B***r*fci6i;:ll«*ns. LT. eft 
60E«t>ttt, * 1 Ed* > ^*<qifttt«H 

?#**»©*©*£»£* s«^©**i¥ <it 

0*VBttlc J: -,m»f» Ltt^ *>©*« Ltt 

ctili. 1 E«* y*£ LT#3*W 3 

ftjaLB**y**B£U JZSKIt^Ht 

»*«E-fe y**»s-rs c tic j: oita-rs c £ 

*& fl J!©ft&©#fftCJ; S ^ *^BJtCt$oT* 
tt*nfcB©«> I** 2 ©E*t* 

y* i LTfc*8E* y-9-*** % c©-«3ffi*y 

y hi + t 9 r iOIIDOEa**^**. »R© 
*ttSEM©BH<fcLT©»B«-feyif*&©« 



kb« n a: #»«tt©tf am jer-s 

ffl£361*ffiffl LT**©«J£*fT$ 

0 + * 'J T*&Bf*B«©ttB^fcfc&U 
^o+t 9 r^6Bf*E«©ttBc*^r, ft 1 
■fevt?S*«ffllt, -tey-^a-y hiK-ty 
*a-7 hCifr t ©IB© 

Eft (a,)t««tS;:U#tir4a »2E 

y 6 ©«#**(f*OC 

^JS8fi>ttlC»otl<ct^ii, ft 
■5t> C©ar£E«£S 1 EH* >*-C«*Lfc 
Etti©*3&<*W«tt©»©» * (d) 
5. <t^tt. *-#B«©ft*>D«c*»llBCJ: 
-,T»2 Ett* v*C-fc*«BS»ft£8^T-fe 
^ta-^t+t'i 7*dff£Ett©ttBC 

BIT, SttHffi* «LT*JI!l!©SHIfj*» 



«F#3«2«©E«*y**jHi-r-S*yi>'A 
~y t-**r» * 1 Ett-t y-t ii«jttf 

h 3 lacfu-rSjtJi-v h 3 2 
J£D* ft 2 Ed* y* 3 3t?£S 0 
u-ra^ r h 3 i li*«-r^tB±©fflSAX 

3 2 -e*dj*ttSo 

fttt • «Si-y h 4 y^ 3 3 

BStiT^S. ftUr • h 4 $©&;& 

-Mtta 5 KAASn*. 

i-vH 1 ftCf u-fjjt^^ 9 h 3 2 

3 y tf* 5 lclg«3nT^£o nytf*-^ 
5 ©&2m*©rt8©**SB7 cb« $nr^ 

So 



-67« 



% 1 BK*Lfc KB* &. 
*y*a- y h 3#BSttfl£ttBlCfcfcd«n 

2 * ^ * 3 3 li* y * j. - 7 h 3i-fe^^lCE*r 

+ 'J T 1 <D«B<t:<D[ffl©Etta 3 *fc5£-f* 

v 9M 2 li*S±MCttJlieB***;ltt<r>) . 

u-*»jtJ.-v h 3 l fttf u-iKg#3.- v h 

3 2 *4 tt 6 JR.l * viMi* -fey^a--/ h 3i 
■fe v«McBr *S 2 ©*B£©fK©Ef5ia , «•» 
St 5 (tt*© = ft«S* u-lTgjfej. 
-7h32 Ciftt&B**« lfSC^ICtOff 
t>fl5) D ElltOtta, atfa a lift ft . flja 

- v \ 6 ac; 4 i=i?o^r»s*n, 3 v * * 

tt * * a - 7 h 7 ±CB**iR*n* 0 

&©$£i;:5fc:£oT;:©«©*y*^stas*fM 



?JOfl¥3-2027JO (4) 
frfrftBBBOttBeo^TB 2 EI 

* y-ta a » h 3 9 T 1 <tt«*52©tt 

*BttC*i*fiEttN£«Bftl=ttBLT(.t&. 

fta.' . a.' » 7 1 ©I9£ 

*ftfnoil<M'Wa-7 H 6 XI13 y tr 
* 5 tcS«**U *©£»©■©»*©«£ 
+ #£r*E«©*#£B©»*«*<!:HiI 

-3tf£nso sjs«5H*ff aiciser * c t c j: 

0. *y*©>-*CJ:D»:fc;3cnfc-fey*3 3 
CD 'J -7ttBftEttaS C t&vz^ ft*3©*:a£> 
irii-tr y-9- 3 3©3-3©BttSBIIt©ttBlz:fe(f* 

tfa y tf^-^ 5K*DBff *ti&> 8RSA« 
©&glcJ:0f»*c<!:#T-§£o «««-bv^3 
3 C J: 5I+j> + (C (u-ifa- 
7 h 3 iac;3 2) IC J: *E*t©fiJ£#fTfcft*o 



-SdiCJiOBatftSo" L;&>Ltt#£. &** ft 

«»©■»■«*:'**✓**/» (79***** 

flK9) ©»*«*** 0 *>tt^fc©T?tt«-ntftt 

£tt^o 

JB©£ S ©«£*« 2©«B©B*©«»C* 

r©aBttic*^rJ4-tt»attttx*«r Lrowx 

mnm* 3 3 

«f *ff#LT*jfrttttni* tt ittv^ 

:^7?§s^H8a-^ (JR 3 HfcliH* 

^t;ii<T44o B2©.«B**©BBtt** 

Effi-fe>^ (u-y3--yh3iacf3 2) K «fc 



tt* 0 h ©ttB«*l*-ttic:»£*t« 

v©T»©*ft^--^H©i** J fc*' *^tS 
©efrBicBB-rscitf'C**. cc** &S 
ft*©BK«Ut*--^©B©l* 

ttmtt*int^*o^ i©j**©aj;£i* 
B#BJB*n* #««A-ea©Ba#«**n*. 



-68- 



+ 'J r 1 *<93fS©£tta, ©ttBcfiB$n, 
■ 2 4>*IB#**-k>* (u-f i£ , h3l g 
C3 2) ©*i:iO«£«n«. ***a*, h 

<o * * * « m t s * % « ©* *«, g N M B 



ft SB ¥3-202710 (5) 

1 - * t j r % 

2 <*» lttoJB) % 

3 > + y 

4x 6 "ft It • hs 

a, , a a -Ett, 

3 1 - U-1TJ8*|| X 
3 2 - u-irs*g x 
3 3 -flSSt i/-t 0 




FIG.2 L -- J " 3 FIG .3 



-69- 



JfE ¥3-202710 (6) 



V t 



K-f7*»^ftlia, 3102 a?-;ui/ 
28 



